Supplementary Information

Supplementary Methods
Laboratory procedures and microsatellite quality control
DNA was extracted from the samples stored in ethanol or salt solution using the QIAamp Fast DNA Stool Mini Kit (QIAGEN). Extractions followed the manufacturer's protocol with the following modifications: all centrifugation steps were performed at 13,000 rpm, 2 ml microcentrifuge tubes were used instead of 1.5 ml tubes, and the DNA was eluted in two stages using a total of 100 µl of elution buffer for samples in salt solution or using a total of 50 µl for ethanol-preserved samples. The choice of the different elution volumes was based on the average DNA concentration obtained in pilot extraction tests on samples, including replicates of the same dung, stored in each of the two preservation solutions. The quality of the DNA was assessed by electrophoresis of 2 µl of extract in a 1% agarose gel with ethidium bromide. The concentration of DNA in each extract was quantified by fluorescence using the FLUOstar OPTIMA microplate reader (BMG Labtech, Germany), and diluted with 'Low TE' buffer to a concentration of approximately 20 ng/µl. After preliminary optimization of PCR conditions and multiplex combinations, the samples were genotyped for 18 species-specific autosomal microsatellite loci: FH1, FH19, FH39, FH40, FH48, FH60, FH67, FH71, FH94, FH103 [1] , LA5, LA6 [2] , LaT06, LaT08, LaT13, LaT18, LaT24, and LaT25 [3] . These markers were chosen because they were previously used to genotype the 46 KNP samples provided by Samuel Wasser's team, thus allowing APNR-KNP comparisons. A 'PIG-tail' sequence (GTGTCTT) was added to the 5' end of reverse primers to minimise variability in non-templated adenylation of amplicons [4] . The markers were divided into three multiplex sets (multiplex 1: FH48, FH67, FH94, FH103, LA5, LA6, LaT06, LaT13, LaT24; multiplex 2: FH19, FH39, FH40, FH60, FH71, LaT08; multiplex 3: FH1, LaT18, LaT25). Each PCR reaction contained 1 μl of multiplex primer mix (fluorescently labelled forward primer and unlabelled reverse primer) with each primer at 0.2 μM, 1 µl of QIAGEN Multiplex PCR Kit (QIAGEN, Germany), and either 1 μl or 2 μl of DNA. 1 μl was used if the DNA concentration in the sample ranged between 10 and 20 ng/μl and 2 μl if the concentration was below 10 ng/μl. PCR amplification was carried out using a DNA Engine Tetrad Thermal Cycler (MJ Research). The PCR protocol consisted of an initial denaturation at 94 °C for 15 min, followed by 45 cycles of 30 s at 94 °C, 90 s at 56 °C and 90 s at 72 °C and a final extension at 72 °C for 10 min. Negative controls were included in DNA extractions and PCR amplifications to monitor for contamination. PCR products were diluted 1:800 with doubledistilled water and resolved using a 3730 DNA Analyser (Applied Biosystems, USA). Allele scoring was done using GENEMAPPER 3.7 (Applied Biosystems). To verify the genotypes, all samples were initially genotyped twice for each locus. When the two replicates yielded a homozygous result, an unclear heterozygote, or inconsistent genotypes, we performed additional replicates until matching heterozygotes were scored at least twice and matching homozygotes at least three times [5, 6] . The samples were also genotyped for three sexing markers, PLP1, SRY1 and AMELY2 [7] .
For each sample, the replicate single-locus microsatellite genotypes were compared both manually and using GIMLET 1.3.3 [8] , the latter being used to construct consensus genotypes. Single-locus consensus genotypes were created using only alleles that were observed at least twice. GIMLET also provided estimates of allelic dropout, false alleles and five other specific types of genotyping errors [8, 9] . To quantify the power of the microsatellite loci to differentiate individuals, we calculated the theoretical probabilities of identity (the probability that two individuals share the same genotype) for random unrelated individuals (unbiased P ID ) and for sibs (P ID-SIB ) [10] . P ID-SIB provides a conservative upper bound for the probability of observing identical multilocus genotypes between two individuals sampled from a population [10] . The multilocus consensus genotypes were compared using the Identity Analysis function in CERVUS 3.0.7 [11] to identify resampled individuals and possible mismatches due to genotyping errors. We used the program MM-DIST [12] to compute observed and expected (the latter for both unrelated individuals and full siblings) distributions of genotypic differences (loci mismatches, k-MM) between samples. We performed an analysis of individual heterozygosity (H-ind) across loci in the final data set, using the H-individual option in GenAlEx 6.502 [13, 14] to assess the presence of individuals with unusually low levels of heterozygosity, which may indicate allelic dropout. The final dataset was further tested for scoring and typographical errors, large allele dropout and null alleles using MICRO-CHECKER 2.2.3 [15] . Hardy-Weinberg and linkage equilibria among loci were tested in GENEPOP 4.7.0 [16] using all individuals from the APNR and, taking into account potential nonindependence of observations of alleles due to genetic relatedness among individuals and family genetic structure (e.g., Reference [17] ), a set of 40 unrelated individuals. The individuals selected were the 40 with the lowest average pairwise relatedness. Pairwise relatedness between all individuals was estimated in ML-RELATE [18] . In the tests for Hardy-Weinberg and linkage equilibria, significance levels (α = 0.05) were adjusted for multiple comparisons using the sequential Holm-Bonferroni procedure [19] in an Excel calculator [20] . Null alleles can bias the estimation of allele frequencies, potentially affecting any subsequent population genetic analyses [21] [22] [23] [24] . Determining the presence and frequency of null alleles can be challenging, however, because they may be difficult to distinguish from other genotyping errors, and most methods for estimating null alleles assume panmixia [15, 25, 26] . Inbreeding and nonnull genotyping failure can inflate null allele frequency estimates [25, 27] . Studies comparing methods for detection and frequency estimation of null alleles have shown that they have different strengths and limitations, and that combining tests provides greater confidence in the results [28] . Thus, in addition to MICRO-CHECKER and the method of Van Oosterhout et al. [15] to estimate null allele frequencies, we assessed the presence of null alleles and their frequencies using other algorithms: i) an iterative estimator accounting for the presence of null allele homozygotes [26] , as implemented in CERVUS; ii) a maximum-likelihood (ML) estimator accounting for both null allele homozygotes and non-null genotyping failure [25] , implemented in ML-NULLFREQ; and iii) both an individual inbreeding model (IIM; Bayesian) and a population inbreeding model (PIM; ML) approaches [27] , available in INEST 2.2; in the former approach, models including null alleles, inbreeding, genotyping failures, and all combinations of these parameters, were compared using the Deviance Information Criterion (DIC) to select the model that best fit the data. 6 Supplementary Table 1 . Multilocus microsatellite genotypes of the 294 elephants included in this study. For each individual, the Table lists the code number ('ID'), area in which it was sampled, sex, age class ('Age'; adult or juvenile), and the fragment sizes in base pairs of the two alleles at each of the 18 loci (columns 'FH1' to 'LaT25'). Zero alleles represent missing data. Supplementary Table 3 . Loci suggested to have null alleles, and their frequencies, as determined by different methods using the APNR dataset. Loci in bold were identified by MICRO-CHECKER. Asterisks mark loci found to be out of Hardy-Weinberg equilibrium by the respective method, and values in italics indicate estimates significantly greater than zero as assessed by a Z-test advised in the manual of INEST 568,820 [26,656 -9.8 x 10 8 ] 5.7 x 10 6 [2.7 x 10 5 -9.8 x 10 9 ] pGSM: parameter for the geometric distribution of mutation sizes; Θ: mutation-scaled current N e ; N e : current N e ; Θ anc : mutation-scaled ancestral N e ; N anc : ancestral N e ; N ratio = Θ/Θ anc ; D: scaled age of the demographic change; T: years since the demographic change. The equation Θ = 4N e µ, where µ is the mutation rate, was used to convert, respectively, estimates of Θ into estimates of N e and estimates of Θ anc into estimates of N anc . The equation T = (D x G T )/µ, where G T is the generation time and µ is the mutation rate, was used to convert estimates of D into estimates of T. An average mutation rate of either 10 -3 or 10 -4 was assumed, and a generation time of 17 years. Values in parenthesis are 95% confidence intervals. Table 6 . VarEff estimates of Ne in the last 3,000 generations for the APNR, assuming TPM mutations at a rate 10 -3 and two past changes in N e . Figure 3 . Two-dimensional profile likelihood regions of Θ and Θanc from Migraine's 'OnePopVarSize' model for: a) APNR, b) APNR + KNP, and c) KNP. Θ and Θ anc , both in log scale, are in the x and y axes, respectively. The signal for an old bottleneck is not significant. The point estimates and 95% confidence intervals for the two parameters are given in Supplementary Table  5 .
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